The purpose of this study is to examine whether the Grid Model practices affect students' motivation for self-regulation. In the study, quasi-experimental research design with pre-test/post-test control group was used. This study was conducted with a total of 74 students from 4 th grade students in different primary schools in Amasya. Motivated Strategies for Learning Questionnaire was used as data collection tool. The obtained data was analyzed in the SPSS program and parametric tests were used in the analysis of the data. According to the findings obtained, there was a significant difference in favor of the experimental group among the students' post-test scores of internal goal orientations, task values and self-efficacy perceptions at public schools. As a result of the research, the Grid Model has provided that the students with low socio-economic level have increased their motivation towards self-regulation and the students with high socio-economic level have continued their high motivation levels. In the future studies, it can be seen whether the Grid Model-based applications have an effect on the behavioral, contextual and cognitive regulation dimensions of the students.
Introduction
In the educational curriculum, individuals show considerable differences in their learning outcomes and in the way they reflect learning experiences into real life, despite the fact that they live in the same educational and training process. Interests, learning preferences, abilities, intelligence, psychological and sociodemographic characteristics of students differ from each other. Naturally, this can affect the learning process and academic achievements in a positive or negative way. In a study conducted by Jonassen and Grabowski [1] , it was suggested that individual differences may affect students' learning attitudes and their way of applying certain implications for new situations. From this point of view, it is important to consider individual differences in ensuring individual development and integration with the society.
In order to provide qualified education, it is necessary to reorganize the education and training activities by considering the individual differences of the students [2, 3, 4] . When the related literature is examined, it has been shown that the students who are educated based on individual differences develop the course success in a positive way and this situation increases the permanent learning [5, 6, 7] . Disadvantaged students may be neglected or individual development of all students may not be achieved in educational settings where individual differences are not taken into account [8] , Renzulli [9] , noted that in schools where traditional teaching methods are used or disadvantaged students are enrolled, enrichment programs can be used to meet the educational needs of students. In enriched learning environments, students are directed to a variety of studies, taking into account the interests of students and their learning preferences [10] . In enrichment programs, students can work in depth and field trips in their area of interest. They can be engaged in real life problems and can cooperatively join ability groups [11, 12] .
Many differentiated curriculum models have been developed and implemented as enrichment programs from the past to the present day. As examples of some of these models; Schoolwide enrichment model, Purdue model, Integrated curriculum model, Maker model, Grid model, Autonomous learning model model can be given. The Grid model is the most notable one among the differentiated models of education based on the rearrangement of the existing curriculum to the principles of depth and complexity without changing the scope of the general education curriculum. The Grid model applications are implemented in Gifted and Talented Education (GATE) programs [13, 14] . This model provides interdisciplinary learning opportunities for students [15] . In the model, learning objectives, content, process and learning products are organized by structuring according to themes [16] . According to the principles of depth and complexity, eleven indicators were defined in the grid model as; discipline's language, details, patterns, trends, unanswered questions, rules, ethics, great ideas, timing, perspective, and interdisciplinary [15] . The key features of this curriculum differentiated for gifted students are [16] :
"Curriculum content is associated with current, broad-based issues, with themes and problems. As content is integrated into different disciplines in the workplace, the opportunity to experience various aspects of the workplace is presented. The core skills of the curriculum are integrated with high-level thinking skills, and high-level thinking skills are developed by focusing on open-ended tasks. They are encouraged to develop products for existing ideas and are encouraged to produce new ideas. Product development is supported using techniques, materials, and forms and steps are taken to ensure the learners' own development. "
When the relevant literature is examined, the practices on basis the Grid model suggest that they contribute for gifted or non-gifted learners to establish interdisciplinary relationships, and that they find this model interesting, useful or challenging [15] . In a study conducted by Manzone [13] , it was found out that students were successful in transferring the elements in the curriculum in Grid model-based activity tasks. Grubb [14] reported that this model improved both the teachers' and students' intellectuality in a positive way. In a study by Hunt and Yoshida [17] , it was argued that this model was used with the Link project and that the model contributed to the identification of the gifted students. In the evaluation of the programs in which the model is applied, it is also observed that a measurement tool called DC-PET is given the relevant literature [18] .
In a study by Park [19] , it was noted that it is not difficult for teachers to understand the differentiation with the Grid model, but it was argued that there are difficulties in transferring the information about the model to classroom implementations. In this study, it was reported that teachers should be trained with demonstration courses to support the practice of depth and complexity directors. In the studies conducted, it seems that the Grid model has generally positive effects on gifted or non-gifted students and professional development. However, no studies that were conducted on whether this model influences self-regulatory skills, among the lifelong learning ones, of all gifted, or non-gifted learners have been encountered. The Grid model is thought to be useful in the development of self-regulation of students. In the Grid model applications, the content and learning environment are organized according to the interests of the students and their learning preferences, and the learning process is enriched based on the individual differences. Under the model, students can identify their own learning deficiencies, re-plan their learning, and evaluate their own learning outcomes. Students may have the opportunity to develop self-learning skills in Grid-based learning environments. Therefore, in this present study, it will be tried to experimentally test whether the Grid model-based applications have an effect on students' self-regulatory skills. This study is seen important in terms of revealing the general methods and models that develop self-regulatory learning skills or that do not affect the development of these skills. This study is also important in terms of presenting the opportunity to experience activities enriched by students with different intelligence and learning levels and to gain the relevant literature on the differentiated curriculum developed within the scope of the study. This study is also regarded as important in terms of presenting the opportunity to experience activities enriched with students of different intelligence and learning levels and contributing to relevant literature by presenting the differentiated curriculum developed.
The purpose of this study is to examine the effect of science activities based on the Grid model on the motivation of students to self-regulation. In this respect, the question of "how is the effect of science activities based on the Grid model on students' self-regulation situations (internal goal orientation, external goal orientation, task value, learning control belief, self-efficacy perception and test anxiety dimension)?. The sub-problems of the study are;
1. Is there a significant difference between the averages of "internal goal orientations, external goal orientation and task value, learning control belief, self-efficacy and test anxiety scores" and pre-test score averages of experimental groups and control groups? 2. Is there a significant difference between the "internal and external goal orientations and task value, learning control belief, self-efficacy perception, test anxiety" post-test scores of experimental groups and control groups? 3. Is there a significant difference between the "internal and external goal orientations and task value, learning control belief, self-efficacy perception, test anxiety" pre-test scores and post-test scores of experimental group I and II ?
Materials and Methods

Research Design
Semi-experimental design with pre-test-post-test control group which is one of the quantitative research methods was used. In the design, experimental and control groups were randomly selected from previously formed groups [20] . At the time of selection of the experimental and control groups, the 4th grade students with at least one gifted in their class was determined as criteria. At the provincial center, the number of public and private schools with these characteristics was determined, and two branches (one private, one public school) and two controls (one private, one public school) groups were randomly selected from the branches in these schools. The reason for the choice of two experiments and two control groups is to increase the number of subjects and to evaluate the implementation of the model in schools at different socio-economic levels. The participant students were prevented from interacting with each other thanks to the selection the experimental and control groups in different schools. Before the experimental procedure was started, the Motivated Strategies for Learning Questionnaire (MSLQ) scale was applied as a pre-test to the experimental and control groups and the final test data were collected after the experimental procedure. Independent variables of experimental applications are science curriculum based on Grid model, while dependent variables are motivation of students for self-regulation. The experimental design of the study is given in Table 1 . 
Study Group
This study was carried out with a total of 74 participants consisting of 4th grade students in 4 different schools, including 2 private schools in Amasya and 2 other public schools affiliated to MoNE (Ministry of National Education). In order to define the study group, having at least one gifted student recognized by the Guidance and Research Center was used as criteria. The information of the study group is given Table 2 . 
Data Gathering Tool
Motivated Strategies for Learning Questionnaire (MSLQ) developed by Pintrich and De Groot [21] and adapted to Turkish by Karadeniz et al. [22] was used as data collection tool. Developed by Pintrich and De Groot [21] the reason for using this scale is that it is a measurement tool that provides multidimensional information about the motivational, behavioral, cognitive, and contextual sub-structures of the self-regulation rather than the superficial evaluation of students' self-regulation skills. The validity and reliability study of this scale, adapted by Karadeniz et al. [22] , was conducted for students in the 12-18 age groups. Only the motivational dimension of the MSLQ scale was analyzed. The motivational part of the MSLQ scale consists of a total of six sub-dimensions: internal goal orientation, external goal orientation, control belief, task value, self-efficacy, and test anxiety. Since the students in the study group were in the 10-11 age group, the Cronbach Alpha reliability scores of pre-test and post-test motivation scores of the scale adapted by Karadeniz et al. [22] were recalculated and our reliability values were found high.
Designing Activities
The learning outcomes of the Light and Sound unit for the 4th grade of the Science course were examined and the existing learning outcomes were classified according to Bloom taxonomy [23] . The related literature about the Grid model has been examined and it has been tried to determine which theme and disciplines will be related in the Light and Sound units. Using the Total Talent Portfolio developed by Renzulli and Purcell [24] , necessary information about gifted students was collected. The framework of the differentiation to be made in the learning process has been determined according to the information obtained.
The information elements that make up the content of the Light and Sound Units are classified according to concept, principle and generalization. By linking the changing theme with the information groups in the context, differentiated learning outcomes were created according to the upper echelons of the Bloom taxonomy. To develop students' in-depth thinking skills; in the learning outcomes, the causality and the relations between events or situations are pre-regulated.
Activities were presented to the students in a way that they were integrated into different disciplines such as archeology, astronomy, chemistry and design. In the activities, the scope of lighting devices and light technologies has been expanded by means of current topics including different light technologies such as radio telescopes, optical telescopes and mirrored telescopes. Opportunities have been provided for different experiences where students will be active and able to provide individual development with the developed activities. Predictive-observation-research activities have been carried out to develop students' different thinking skills. Students were offered the opportunity to choose one or several of the activities developed for them to learn in depth with self-directed topics independently. Posters were prepared for students to use at the corner of interest in classroom, and activities were organized to develop students' research skills. For pupils, various forms have been developed and implemented for designing at the point of problem solving and research.
Implementations
Prior to the start of the implementations, the experimental group teachers were trained on the Grid model and activity implementations. Pilot schemes were conducted before the implementations and some problems related to them were identified. A new education was given to the teachers and these problems were tried to be solved. Before the actual implementations, the MSLQ scale was applied to four groups consisting of two experimental groups and two control groups, and related data were collected.
The actual practice lasted for 7 weeks, with a total of 42 teaching hours for the students in the two experimental groups. MoNE's specified time period for Light and Sound Units has not been exceeded. In the experimental group I and II, the course was taught with activities based on the Grid model, and the existing science curriculum in control groups I and II was performed. After the implementation, the MSLQ scale was reapplied to all groups and data were collected. 
Analysis of Data
The Kolmogorov-Smirnow test was conducted to examine the normal distribution of data pertaining to pre-implementation motivation dimension of the students in the study group. The results of the Kolmogorov-Smirnow normality test are given in Table 4 . When Table 4 is examined, the significance levels of the Kolmogorov-Smirnov test of experimental and control groups are larger than 0.05. The motivational scores show normal distribution because the significance value of the obtained data is greater than 0.05 [25] . Therefore, in the analysis of these data, it is accepted that the data are distributed normally and parametric tests are decided to be used.
Findings
Findings Related to the First Sub-problem
The first sub-problem of the study is "Is there a significant difference between the averages of internal goal orientations, external goal orientation, task value, learning control belief, self-efficacy and test anxiety scores" pre-test score averages of experimental groups and control groups?" To find a response to this sub-problem, and ANOVA from parametric tests was performed. ANOVA results on the pre-test scores of the motivation sub-dimensions of the students in the experimental and control groups are given in Table 5 . According to Table 5 , there is a meaningful difference in the test anxiety dimension while there is no significant difference between experimental and control groups' internal and external target orientation, task value, learning control belief, pre-test averages regarding self-efficacy dimensions. When the posthoc test was performed to investigate the source of significant difference in the dimension of the test anxiety scale, it was found that that the source of the difference was between the control group I and the control group II, between the experimental group II and the control group I. 
Findings Related to the Second Sub-problem
The second sub-problem of the study is "Is there a meaningful difference between the intrinsic and extrinsic goal orientations of the students in the experimental and control group, task value, learning control belief, self-efficacy perception, test anxiety post test scores?" ANOVA test was conducted to be able to find the answer to this research question. The ANOVA test results of the students in the experimental and control groups regarding the internal target orientation, task value, and self-efficacy final test point averages are shown in Table 6 . When Table 6 is examined, there is a significant difference between the post-test mean scores of internal goal orientations, task values, and self-efficacy of the students in experimental and control groups. According to the results of the posthoc test applied to examine the source of the difference; there is a significant difference between experimental group I and control group I, and between experimental group II and control group II in terms of internal goal orientation post test scores. The mean of self-efficacy post-test scores differentiate between experimental group I and control group I; and the mean of task value post-test scores also differentiate between experimental group I and control group I and between control group I and control group II.
According to the Table 6 , mean scores of students' learning control, external goal orientation and exam anxiety post-test scores do not differ significantly according to experimental and control groups.
Findings Related to the Third Sub-problem
The third sub-problem of the study is "Is there a meaningful difference between the internal and external target orientations of the students in the experimental groups, task value, learning control belief, self-efficacy perception, test anxiety pre-test and post-test scores?" Dependent sample t-test was performed to test this sub-problem. The results of the dependent sample t-test for comparing the pre-test and post-test scores of the motivational dimensions of the students in the experimental group I are shown in Table 7 . When Table 7 is examined, there is a meaningful difference between the intrinsic goal orientation and self-efficacy scores and the pre-test scores in the experimental group I, whereas there is no significant difference between the external target orientation, learning control beliefs and test anxiety dimensions. The dependent sample t-test for comparing the pre-test and post-test scores of the motivational dimensions of the students in Experimental Group II are shown in Table 8 . When Table 8 is examined, the test anxiety sub-dimension of the motivation sub-dimension in the experimental group II is found to be a significant difference between the pre-test and post-test average scores, whereas the motive dimension is not significant in the other sub-dimensions.
Discussion
In the scope of the research, a differentiated curriculum with Grid model was designed for the Light and Sound Unit of 4 th grades. Whether the Grid model effected the students' motivations on their self-regulations were investigated by applying experimental research method. When findings related to the first sub-problem of the study were examined, it was seen that there was not a significant difference between the pre-test average scores of the other motivation dimensions of the experimental and control groups except for the test anxiety dimension (Table 5) . From these findings, it can be said that the experimental and control groups have similar internal and external target orientation, task value, self-efficacy and learning control pre-test scores before the experimental process. This situation is desirable in terms of testability of the experimental process.
When findings related to the second sub-question of the study were examined, it was found that there was a significant difference between the experimental and control groups in internal motivation, task value and self-efficacy final test scores; external motivation, learning control, test anxiety post-test scores (Table 6 ). According to the results of the posthoc test to determine the source of the difference, it is seen that there is a significant difference between the internal goal orientation post-test test scores of the students in experimental groups I-II and control groups I-II, a significant difference in favour of the experimental group I and experimental group II can be seen. It can be said by way of these obtained findings, that the Grid model applied to private schools and public schools has positively influenced students in terms of internal goal orientations which are of the self-regulation dimensions. In other words, the Grid model enhances the students' internal goal orientations, i.e., students' positive responses to the tasks they perform when compared to the normal curriculum in science courses. The reason for this finding may be that problem-solving activities related to real life are included in the curriculum differentiated according to the Grid model and these activities are more meaningful to the students. Akdeniz [26] claimed that many science subjects are more understandable with the problem-solving approach and that this approach contributes to the understanding of the nature of the subject that the students are seeking. From the findings obtained from the research, it can be said that the motivation of the students towards self-regulation is increased by using the problem solving approach in the Grid model.
According to the posthoc results, a significant difference was found between the task value post-test test scores of the experimental group I and the control group I (Table 6 ). When these score averages are analyzed, it is seen that the score average of the public schools affiliated to MoNE is higher than that of the control group. The task value represents an ordinary attitude such as enjoying a given task about a subject. According to the findings, it can be said that the general attitudes towards the science activities based on Grid model are positive. There are some other researches findings similar results to that of this study [15, 32] . Dodds [15] obtained some evidences proving the fact that the students considered the processes of this model as beneficial whether they are gifted or not. In a study by Çalıkoglu [32] , it was found that the attitudes of gifted students towards science based on the features such as deepness and complexity were developed in a positive direction. The reason of this finding may have been doing enjoyable experiments based on the Grid model curriculum, preferable tasks, making designs via drawings, giving the opportunity to focus on different disciplines and interesting situations. From this point, the interests of the students to the science or other fields can be discovered through Grid model, enabling the students to study interdisciplinary areas. It is thought that the suitable opportunities can be provided the students for developing their skills by making it possible for them to study interdisciplinary areas with the aid of Grid Model.
According to posthoc results, when the self-efficacy post-test scores of control group I and control group I are compared, there is a significant difference in favor of experimental group I. That is, it can be said that Grid model applications in the public schools have a positive effect on the self-efficacy perceptions of the students than normal education curriculum. According to Bandura, self-efficacy means the beliefs of the students to their own skills in order to overcome the difficulties to reach the determined goals. The reason of the increasing the self-efficacy perception levels of the students in the other public schools affiliated to MoNE may have been the beliefs to their own skills as a result of being able to choose the activities appealing to their interests and accomplish them through Grid Model. The students may not be able to choose the activities appealing to their interests in the current curriculum. In a curriculum based on Grid model, the interests of the learners, their learning needs and preferences have been determined and interdisciplinary connections have been formed. In the model, the student-centered activities based on the individual preferences exist predominantly. Students are able to do tasks either individually or in groups in activities relied on this curriculum. Thanks to these kind of activities, it is thought that the students have a higher self-confidence, whereby developing their self-efficacies.
The individuals displaying a higher self-efficacy perception and self-regulation skill observe their own efforts during their tasks and compare their accomplishments with their goals and become more successful making self-evaluations about their accessibility to the goals [29] . The students' self-efficacy perceptions have increased and have become more self-regulation individuals with the help of Grid model activities. In a study by Mulyadi et al. [30] , it was argued that the self-efficacy has a profound impact on self-regulation learning and that those with higher self-efficacy perceptions are less dependent teacher-centered approaches and methods in learning and can develop better self-learning strategies. The students can be more independent and autonomous in activities such as planning their own project and experiments and collecting data in student-centered classrooms [31] . The fact that the utilization of Grid model develops the students self-efficacies in a positive way are put forth by means of this study, as well.
According to the analysis done to determine how the Grid model affected the external goal orientations of the students, there isn't a significant difference between the post-test test scores of experimental group I-II and control group I-II (Table 5) . External goal orientation can be defined as the conditions in which the students attribute the reason of doing a task to external factors such as getting high marks, winning awards or displaying better performance than others [21] . When this circumstance is taken into consideration, the reason of the students not developing external goal orientations may have arisen from that awards or graded marks aren't used in Grid model activities. In a study conducted by Yamaç [28] , it was stated that some of the self-regulation learners develop self-regulation based on external factors such as awards or graded marks and that the internal goal orientation based on some factors such as curiosity and interest is more important in maintaining the self-regulation skills.
According to Ryan and Deci [27] , even though the individuals seem inclined to their internal motivations, those tendencies just show up under certain conditions and these conditions form in the environments where the individuals express themselves naturally. It can be said that the current curriculum cannot proceed in the intended direction of creating the suitable environments mentioned above and developing the students' internal goal orientations in a positive direction, whereas Grid model is more successful than the normal curriculum. The students may perceive the activities conducted during the lesson as simple or purposeless when the necessary opportunities towards the developing their problem solving skills aren't/cannot be provided. In this situation, it wouldn't be logical to expect their internal goal orientations to develop in a positive way.
According to findings obtained for the third sub-problem, no significant difference was found between the internal and external target orientation, task value, self-efficacy perceptions, and learning control scores in pre-test and post-test results of experimental group II (Table 8) . Those students are the ones who are educated in private schools. According to these findings, the students attending to private schools have generally higher levels of motivation pre-scores in self-regulation. The students attending to private schools may have been encouraged more than the ones attending to the public schools due to their families' higher income and educational backgrounds. In a study done by Ozkafacı [33] argued that the families having higher socio-economic and educational levels are more interested with their children and can satisfy their children's social needs better than others. Eskicumali and Eroglu [34] mentioned that the families' socio-economic levels, their attitudes and tendencies towards their children, their educational backgrounds and other external factors have impact on the 4 th and 5 th grade students' skills such as problem solving skills. Consequently, the higher socio-economic levels of the families of the students attending to private schools, their attitudes and active participation to the education may have had a positive impact on the students' motivations. Another explanation for this finding may be the fact that private schools organize field excursions in science lessons and weekend activities and provide enriched learning environments, so these activities may have increased the students' motivation level When the related literature is analyzed, it can be seen that the number of the studies conducted on private schools are limited. The differentiated classroom activities can be organized easily in these schools than the public schools affiliated to MoNE. From the findings of this present study, it can be said that the students attending to private schools are able to plan their learning processes, control and regulate, whereby increasing their motivations. After the Grid Model implementation, it can be said that the Grid Model maintains the high levels of motivation towards the self-regulation when we consider that the students attending to the private schools have high scores as to the related dimensions.
Results and Recommendations
In this present study, the students with a different intelligence and learning levels have been provided with differentiated activities. It was found that the differentiated curriculum according to the Grid Model have increased the motivation of the students attending the public schools towards the self-regulation. According to the findings of the study, it can be said that the Grid Model has a positive impact on increasing the motivations of the students with lower socio-economic levels towards the self-regulation.
According to the findings of the study, it was found that the Grid Model affects the internal goal orientations of both the students attending to private schools and those in public schools in a positive direction. On the other hand, it doesn't have any effect on the students' external goal orientations. When this circumstance is taken into consideration, it can be concluded that the Grid Model significantly contributes to the internal motivation levels to the self-regulation skills of the students.
In other findings of the study, it was found out that the Grid Model has a positive impact on the self-efficacy and task value perceptions of the students attending to public schools. From this finding, it can be concluded that the Grid Model has a positive impact on the attitudes and self-efficacy perceptions of the students attending to public schools towards science tasks, whereby increasing the meaningfulness of the science tasks.
In the present study, there wasn't any change after the Grid Model implementations in the sub-dimension of learning control belief. It can be concluded that students from both private and public schools didn't believe in themselves to be able to make a difference on learning outcomes within the scope of the Grid Model. It is thought that this situation didn't result from the features of the Grid Model. Rather, it may have arisen from the teacher implementation processes of the model. From the findings of the study, it can be said that teachers must give the necessary feedback to the students in order to carry out the Grid Model. The students learning control beliefs must be developed so as to increase their motivations for self-regulation. The explanation for this finding may be analyzed in detail via detailed interviews with teachers.
It was found out that the Grid Model didn't have any effect on increasing the motivations for self-regulation skills of the students with high socio-economic levels but their motivations scores didn't decrease, either. From this situation, it can be concluded that the Grid Model maintains the high motivations of the students with high socio-economic level towards the self-regulation. As a result, it was found out that the Grid Model is successful in increasing the motivations of the students with low socio-economic level for self-regulation and maintains the high motivations of the students with high socio-economic level towards the self-regulation.
It can be said that the Grid Model contributes to the development of the motivations of the students towards the self-regulation. At this point, it can be said that teachers have implemented the model successfully. However, it was observed that some teachers implementing the model had difficulty in evaluating the students' outcomes and giving necessary feedback. A detailed guidance or orientation may be provided the teachers implementing the model in order to guide and evaluate the students' tasks appropriately.
There may be different variables affecting the implementation of the model even though it was tried to analyze the effects of the Grid Model in developing motivations of the students towards to self-regulation. It is difficult to generalize the findings of this present study just according to the data obtained in a city. In order to eliminate this limitation, a full experimental study can be conducted by increasing the number of the participants in the population.
The findings found in this present study are limited with the data obtained from motivation dimension of MSLQ. For the future research, the self-regulation can be studied sweepingly, including the data obtained related to behavioral, contextual and cognitive dimensions of the Grid Model.
This present study was structured according to Pintrich's self-regulation learning theory [21] . For the future research, the effects of the Grid Model can be analyzed by considering different self-regulation learning theories. The results can be compared by using different self-regulations scales.
Glossary
The Grid Model -A Differentiated Science Curriculum according to the Features of Kaplans' Depth and Complexity Prompts.
Primary School Students -Gifted and Non-gifted Students Studying at 4 th Grade and Recognized by the Guidance and Research Center.
Motivation for Self-Regulation -The Motivation Dimension of Pintrich in Self-Regulation Theory.
